The structures of two compounds involving the macrocycle 1,4,10,13-tetraoxa-7,16-diazacyclooctadecane (diaza-18-crown-6,
here the structures of two compounds obtained during the course of the investigation of inclusion complexes between uranyl and diaza-18-crown-6 in the solid state.
The synthesis of the two compounds was carried out as described previously , with anhydrous acetonitrile as a solvent and trifluoromethanesulfonate (CF3SO3) as a counter ion. Two different crystalline species could be isolated depending on the acidity of the medium and the concentrations of the reagents. Compound (I), [H2diaza-18-crown-6]2+.2CF3SO3, corresponds to the uncomplexed crown with the two N atoms protonated and two CF3SO3 ions as counter ions. Compound (II), [UO2(diaza-18-crown-6)] + .CF3SO3, is an inclusion complex between the uranyl ion and the crown with one aza group deprotonated and one CF3SO3 ion per molecule of the complex as a counter ion. The possibility of varying the charge of nitrogen-containing crowns, as illustrated here, makes them more versatile than the corresponding crown ethers. As shown in Figs. 1 and 2, the structure of [H2diaza-18-crown-6] 2 ÷ .2CF3SO3-consists of macrocyclic cations and CF3803 ions, the 1:2 ratio indicating that both N atoms of the macrocycle are protonated. The centrosymmetric macrocycle adopts the unusual conformation g + g + g+ g g g , different from the configuration g+g-g+g-g+g-adopted by the neutral macrocycle . One of the torsion angles around a C---O bond deviates significantly from that of an anti configuration [C(2)---O(1)--C(3)---C(4) -71.1(7)°]; a similar situation is found for the crown ether 18-crown-6 (Dunitz & Seiler, 1974) and some of its inclusion complexes (Rogers, Rollins, Etzenhouser, Voss & Bauer, 1993) , and in the complex [UO2(18-azacrown-6)] 2 + .2CF3SO3- . This C--O---C---C torsion angle is located between two C12H28N202+.2CF3SO3 -AND [UO2(C12H25N204)]CF3SO3 O---C--C---O torsion angles with the same sign, as • has been noted previously (Fyles & Gandour, 1992; Rogers et al., 1993) .
The four O atoms and the two N atoms of the macrocycle are in a puckered plane with maximum deviations of _+0.12 A. The N(1)...N(1 i) distance of 4.687 (8) ./k is shorter than in the free neutral macrocycle (5.84 A; Moras, Metz, Herceg & Weiss, 1972) and both O...O distances are longer [O(1)...O(l i) 5.920 (8), O(2)...O(Z) 6.025 (8) A] than in the neutral macrocycle (5.61-5.67 A) [symmetry code: (i) -x, 1 -y, -z]. The crystallographic symmetry is C/, as in the neutral macrocycle , but, on the whole, the protonation of the two N atoms induces a more distorted geometry than in the neutral crown. The crystal packing consists of layers of macrocyclic cations and CFaSO 3-ions, the shortest distances between the cations and the anions being NQ)...O(3) and N(1)...O(4), both of which are 2.83 (1) A. The structure of [UO2(diaza-18-crown-6)] ÷.-CF3SO3 is shown in Figs. 3 and 4. The symmetry plane contains U, 0(3), 0(4), N(1), N(2), S, C(7), 0(5) and F(2). The uranyl group is hexacoordinated by the four O atoms and two N atoms of the crown, the U atom having a distorted hexagonal-bipyramidal coordination geometry. The uranyl group is nearly linear [O(3~U~O(4) 174.54(4)°], but the U--O distances [1.843 (4)-1.827(4)./k] are longer than a typical U=O bond length of about 1.75 A; this is probably due to the imperfect absorption correction (Charpin, Dejean, Folcher, Rigny & Navaza, 1985) .
The two UmN distances are slightly different, confirming the deprotonation of one of the N atoms suggested by the l:l cation/anion ratio. Furthermore, the geometries around the two N atoms are significantly different; N(2), which has the shorter U--N distance [2.68 (6)/~], is in a nearly planar environment [U--N(2)--C(6) 115 (3), C(6)--N(2)--C(6 i) 120 (5)°], which indicates that it has been deprotonated, while N(1) is slightly further from U [2.74 (6) A] and is in a distorted tetrahedral environ- (1)A] has been deduced from EXAFS measurements (Deshayes et al., 1994) , but in this case the crown was probably not deprotonated; in the inclusion complex between the uranyl ion and 18-azacrown-6 , the mean U--N distance [2.66 (6)A] is of comparable magnitude. The two O atoms of diaza-18-crown-6 are at equal distances from U [2.71 (3)A], but this mean distance is longer than is usually reported [2.53 (4),~ (Deshayes et al., 1994) ; 2.58 (10),~, (Navaza et al., 1984) ]. These longer distances may be accounted for by the formation of a covalent bond between U and N(2), reducing the strength of the dative bonds involving U.
The macrocycle adopts the g+g-g+g-g+g-conformation (distorted O3d sequence), the same as that of free diaza-18-crown-6 ; this is one of the six more common conformations in 18-crown-6 complexes (Fyles & Gandour, 1992) . The same holds true for the K + inclusion complex (which is not deprotonated) (Moras et al., 1972) , but not for the Cu 2 + complex, which adopts the g + g + g-g ÷ g ÷ g-conformation and is highly distorted because of the presence of covalent bonding (Herceg & Weiss, 1973 (Moras et al., 1972) . The crystal packing consists of alternate layers perpendicular to the c axis containing either the complex ions parallel to one another or CFaSO 3 ions. The shortest distances between the complex and the CFaSO 3 ions are found between the N atoms and the sulfate O atoms; the two N atoms are not equivalent in this respect as N(2) has one neighbour, 0(5), at 3.10 (4),~, and N(1) has two, 0(6) and O(6i), at 3.6 (1)A. The distances corresponding to intermolecular contacts are thus longer than in [H2diaza-18-crown-6] 2 ÷ .2CFaSOf. (6) 0.2501 (7) 0.4529 (4) 10.3 (2) F(2) 0.2171 (7) -0.0068 (7) 0.4853 (5) 11.5 (2) F(3) 0.3612 (6) 0.1860 (7) 0.4572 (4) 10.7 (1) O(1) -0.1172 (5) 0.7931 (5) 0.1182 (4) 4.67 (9) 0(2) -0.3286 (5) 0.5389 (5) 0.1550 (4) 4.75 (9) 0(3) 0.0649 (5) 0.1369 (5) 0.2087 (4) 5.3 (1) 0(4) 0.2365 (6) 0.3526 (5) 0.1813 (4) 6.4 (1) 0(5) 0.3691 (5) 0.0601 (5) 0.2091 (5) 6.2 (1) N(1) 0.1854 (5) 0.6863 (5) -0.0030 (4) 3.5 (1) C(I) 0.1774 (7) 0.7731 (7) 0.1085 (6) 4.7 (1) C(2) 0.0298 (8) 0.7390 (8) 0.2024 (6) 5.2 (2) C(3) -0.2754 (8) 0.7916 (7) 0.1906 (6) 5.7 (2) C(4) -0.3116 (8) 0.6238 (8) 0.2573 (6) 5.9 (2) C(5) -0.3275 (7) 0.3611 (7) 0.2141 (6) 5.0 (2) C(6) 0.3299 (7) 0.7169 (7) -0.0972 (6) 4.7 (1) C (7) 0.2238 (9) 0.1482 (9) 0.4152 (7) 6.4 (2) (7) O(1)---C(2) 1.410 (7) O(1)----C(3)
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Symmetry code: (i) -x, 1 -y, -z. C(5) -0.212 (2) -0.001 (4) 0.1222 (8) 3.4 C(6) -0.108 (2) 0.086 (2) 0.148 (1) 3.4 C(7) 0 -0.499 (5) 0.261 (1) 4.8 (7) Compound ( (2) 650 observed reflections C(5)----C(6) 1.50 (5) [I > 3o'(/)] Rint = 0.011 (2) 12.4 (5) F(2) 0 -0.507 (5) 0.3224 (9) 7.5 (6) O(1) --0.209 (1) --0.032 (1) --0.0576 (6) 2.7 (1) 0(2) --0.205 (1) 0.034 (1) 0.0622 (6) 2.7 0(3) 0 --0.212 (2) 0.008 (9) 2.9 (2) 0(4) 0 0.210 (2) -0.016 (9) 2.9 0(5) 0 --0.297 (3) 0.175 (I) 7.3 (8) Data collection was perfromed using CAD-4 Software (Enraf-Nonius, 1989) . Lorentz-polarization corrections were applied to both sets of data. The S atom in (I) was located by the heavy-atom method and the remaining part of the structure by subsequent difference Fourier syntheses. The structure was refined by a full-matrix least-squares method with anisotropic displacement parameters for all non-H atoms. The U atom in (II) was located by the heavy-atom method and the remaining part of the structure by subsequent difference Fourier syntheses. The structure was refined by a full-matrix least-squares method with anisotropic displacement parameters for U and the atoms of the trifluoromethanesulfonate moiety (except C). Due to the pseudo-centrosymmetry of the macrocycle, strong correlations were present between atoms that would be equivalent in the centrosymmetric space groupCmcm. This could only be overcome by fixing constraints of equality on the corresponding displacement parameters. The two enantiomorphs were checked but gave the same results. All calculations were performed on a VAX4200 computer. Programs used: MolEN (Fair, 1990) and ORTEPII (Johnson, 1976) .
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